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Although most metazoans are able to repair injured
tissues at least to some extent; the capacity to regenerate
whole organs after injury or amputation is limited to a
handful of organisms. Among deuterostomes, the regenera-
tive potential is maximally expressed in echinoderms. In
particular, sea cucumbers are excellent models for studying
organ regeneration since they regenerate their digestive tract
after evisceration. We used a cDNA library from the early
stages of intestinal regeneration of the sea cucumber Ho-
lothuria glaberrima to isolate over 1,000 ESTs, print them
on in-house made microarrays and analyze their pattern of
expression during regeneration. We made extensive use of
state-of-the-art statistics for microarray analyses to define a
set of genes that consistently displayed large fold-changes
and high statistical support to be differentially expressed
during regeneration when compared to non-regenerating
animals. About a quarter of the assayed probes were
found to be differentially expressed during intestinal rege-
neration, being the expression profiles of regenerating
animals at late time points more similar to each other than
to animals at earlier regeneration stages. Forty-nine ESTs
comprise the top group of differentially expressed genes in
terms of fold-change and statistics. On-going RT-PCR
experiments aim to validate the expression profile of
candidate genes. These findings provide important new
insights into the molecular basis of echinoderm regeneration
and serve to understand processes such as intestinal
development, repair and self-renewal in deuterostome
animals.
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Rho small GTPases play critical roles in early vertebrate
development. Recently we cloned and described that two
rac1 genes are present in the zebrafish genome, rac1a and
rac1b. By RT-PCR reactions and in situ hybridization both
genes were found to show continuous and ubiquitous
expression during the first 24 h of development. Using loss
of function (by morpholino or dominant negative mRNA
injection) and gain of function (constitutively active mRNA
injection) strategies we show that Rac1 is involved in early
embryonic development, affecting epiboly and convergent-
extension (CE) processes in zebrafish. Different markers for
in situ hybridization showed that morpholino injected
embryos developed broadened neural plates, shortened
notochord and somitic mesoderm. Further analysis of
morphants shows effects on proliferation and migration.
Transcriptome analysis of rac1a morphants using Agilent
microarrays show that 806 genes are up-regulated and 890
down-regulated when compared with standard control mor-
pholino injected embryos. Using molecular and signaling
pathway microarray visualization tools we found that several
regulatory pathways contain clusters of differentially
expressed genes. The potential molecular and cellular
mechanisms controlled by Rac1 during early zebrafish
development will be discussed. Supported by a European
Commission 6th Framework Programme grant (contract
LSHG-CT-2003-503496, ZF-Models).
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Recently we reported the genomic annotation and
preliminary embryonic expression analysis of the zebrafish
Rho GTPases family. The most studied members of this
protein family are RhoA, Cdc42 and Rac1; however, the
molecular nature of cellular responses and signal transduc-
tion pathways regulated by these proteins remain poorly
defined in vertebrate embryos. Morpholino knock down
experiments of rhoab, cdc42c and rac1a genes indicate that
these genes are important for gastrulation and epiboly in
zebrafish. The observed embryological defects can be
partially explained since morphant embryos present altera-
tions in the cytoskeleton structure, cell migration and cell
proliferation. Furthermore, rhoab, cdc42c and rac1a mor-
phant transcriptome analysis using Agilent microarrays, in
combination with pathway visualization analysis show that
clusters of differentially expressed genes are found in critical
signaling pathways. Some affected pathways include cell
cycle, transcription, translation, metabolic, cytoskeleton, Wnt
canonical and non-canonical, Bmp, Fgf and more. The
comparison of molecular and cellular pathways controlled by
the different Rho small GTPases during early zebrafish deve-
lopment will be shown. Supported by a European Commission
6th Framework Programme grant (contract LSHG-CT-2003-
503496, ZF-Models).
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